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Jet	
  Structure	
  Mee5ngs	
  

•  July	
  26th:	
  hFps://indico.bnl.gov/
conferenceDisplay.py?confId=2268	
  
– 2	
  talks	
  on	
  Clustering	
  algorithms	
  

•  Brandon	
  McKinzie,	
  Jus5n	
  Franz	
  

– 1	
  on	
  the	
  par5cle	
  flow	
  
•  Yen-­‐Jie	
  Lee	
  

•  Next	
  mee5ng	
  is	
  August	
  9th	
  at	
  11	
  am	
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The	
  Island	
  Algorithm	
  at	
  CMS	
  
Procedure:	
  
1.	
  Store	
  “seed”	
  towers.	
  
Defined	
  by	
  ET	
  >	
  ETthresh	
  
2.	
  Remove	
  seeds	
  adjacent	
  
to	
  higher	
  energy	
  ones.	
  
3.	
  Star5ng	
  from	
  highest	
  
energy	
  seed:	
  

	
  a.	
  Move	
  both	
  direc5ons	
  
	
  in	
  φ	
  un5l	
  rise	
  in	
  energy	
  
	
  or	
  hole.	
  
	
  b.	
  Move	
  one	
  step	
  in	
  η.	
  
	
  Repeat	
  φ	
  search.	
  
	
  i.	
  Con5nue	
  along	
  η	
  un5l	
  
	
  energy	
  rise	
  or	
  hole.	
  

Will	
  be	
  incorporated	
  into	
  a	
  
module	
  for	
  use	
  by	
  all	
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Clustered	
  ET	
  vs	
  Generated	
  ET	
  
Generate	
  single-­‐
par5cle	
  events	
  
•  (η,	
  φ)	
  =	
  (0,	
  0)	
  
•  noise	
  included	
  
•  Plot	
  the	
  cluster	
  ET	
  

vs	
  generated	
  pT	
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Par5cle	
  Flow	
  

•  On	
  average	
  jets	
  are:	
  	
  
•  	
  	
  	
  	
  	
  	
  	
  ~	
  65%	
  charged	
  hadrons,	
  ~	
  25%	
  photons,	
  ~	
  10	
  %	
  neutral	
  hadrons	
  	
  	
  
•  Using	
  the	
  silicon	
  tracker	
  (vs.	
  HCAL)	
  to	
  measure	
  charged	
  hadrons	
  

o  Improves	
  resolu5on,	
  avoids	
  non-­‐linearity	
  	
  
o  Decreases	
  sensi5vity	
  to	
  the	
  fragmenta5on	
  paFern	
  of	
  jets	
  

•  Used	
  extensively	
  in	
  ALEPH,	
  CMS	
  and	
  proposed	
  for	
  the	
  ILC	
  

Particle flow reconstructs all stable particle in the event:  h+/-, γ, h0, e, µ 
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PF Jet Performance in PbPb	
  
Resolution:  PF jet performance similar to calorimeter jets 
Competing effects:  Better energy resolution of constituents, but increased in/
out-of-jet migration due to smaller R  

Raw response: closer to unity for PF ! reduced uncertainty due to JES 
Corrected response:  good closure ! PF robust against multiplicity 6	
  



What do we expect with sPHENIX?	
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Tracking	
  Review	
  
•  Planning	
  a	
  big	
  push	
  between	
  now	
  and	
  next	
  general	
  
mee5ng	
  !	
  Will	
  show	
  results	
  

•  Plan	
  to	
  repeat	
  common-­‐use	
  MC	
  sample	
  model	
  
–  Tracking	
  performance	
  in	
  jets	
  for	
  FF	
  measurements	
  
(where	
  jet	
  cone	
  limits	
  fake	
  rate)	
  

–  Tracking	
  performance	
  at	
  all-­‐pT	
  for	
  missing-­‐pT	
  or	
  charged	
  
hadron	
  spectra	
  (possibly	
  with	
  calo-­‐matching)	
  

•  Tasks	
  
–  Track-­‐cluster	
  matching	
  
–  Fake	
  jet	
  rejec5on	
  via	
  track,	
  track-­‐jet	
  or	
  cluster	
  matching	
  
–  Flavor-­‐dependence	
  of	
  jet	
  performance	
  
–  Blind	
  unfolding	
  tests	
  of	
  modified	
  jet	
  spectra	
  or	
  FF	
  
–  Response	
  to	
  quenched	
  jets	
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General	
  Outlook	
  

•  Jet	
  Structure	
  will	
  transi5on	
  to	
  work	
  towards	
  
longer	
  term	
  payoff:	
  
– Develop	
  reconstruc5on/analysis	
  infrastructure	
  in	
  
sorware	
  

– Benchmark	
  detector	
  performance	
  with	
  latest	
  
simula5ons	
  &	
  sorware	
  updates	
  

•  However,	
  we	
  understand	
  that	
  the	
  Tracking	
  
Review	
  has	
  a	
  short	
  5me	
  scale	
  and	
  will	
  have	
  
priority	
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